We report a typical case of "tennis leg", in which the main finding was a fluid collection between the medial head of the gastrocnemius and soleus muscles. Since the first clinical description of this entity in 1883, the injury has been attributed to rupture of the plantaris tendon. However, recent studies of this condition with sonography and magnetic resonance imaging have shown that most of these cases are actually due to injury to the gastrocnemius and/or soleus muscles, and up to 10% are due to deep venous thrombosis masquerading as muscle injury. The plantaris muscle and tendon are only rarely involved in this injury.
Introduction
"Tennis leg" refers to acute mid-calf pain, which is a common sports-associated injury, usually experienced by middle-aged persons, incurred with extension of the knee and forced dorsiflexion of the ankle [1] . This entity can occur during many activities, but was first described in a tennis player in 1883, where it was attributed to rupture of the plantaris tendon [2] . The plantaris tendon has continued to be implicated in this injury for many years [1, 2] . However, more recent research suggests that far more common causes of tennis leg are rupture of the medial head of the gastrocnemius, fluid between the gastrocnemius and soleus muscles without evidence of muscle injury, and even deep vein thrombosis [1] . Determining the cause of symptoms affects clinical management and patient prognosis, especially in patients with deep vein thrombosis. We report a typical case of tennis leg, in which the main finding was a fluid collection between the medial head of the gastrocnemius and soleus muscles.
Case report
A 57-year-old male experienced acute mid-calf pain, while throwing a Frisbee. He reported hearing and feeling a "snapping" sensation posterior to his knee, followed by immediate swelling and an inability to bear weight. He was initially seen at an outside emergency department, where he was placed in a cam boot. The patient was seen in clinic 3 weeks after the initial injury, where he reported an improvement in pain and a decrease in swelling. During this visit, the clinician noted ecchymosis tracking down his right lower extremity associated with mild swelling. On physical examination, there was no limitation in flexion or extension of the knee, and ankle range of motion was appropriate in all planes. There was an increased pain in the mid-calf with dorsiflexion, as well as on palpation.
A magnetic resonance imaging (MRI) of the right tibia and fibula was performed, without contrast (Fig. 1 ). This demonstrated crescentic T1-hypointense and T2-hyperintense fluid collection, located between the medial head of the gastrocnemius and soleus. Mildly increased subcutaneous T2 signal was noted along the lower leg. There was no evidence of plantaris or gastrocnemius muscle rupture.
Discussion
The plantaris is an accessory muscle, absent in 7%-20% of the population The gastrocnemius is the most superficial muscle of the calf and is composed of 2 muscle heads. The medial head originates from the posterior medial femoral condyle and the lateral head originates from the posterior lateral femoral condyle. The 2 heads unite and form an aponeurosis, which combines with the soleus aponeurosis to form the Achilles tendon. The Achilles inserts onto the posterior calcaneus [5] .
"Tennis leg" was first described by Powell in 1883 [2] . The classic presentation is acute mid-calf pain in a middle-aged person. This is most often a sports-associated injury, incurred during extension of the knee and forced dorsiflexion of the ankle. Often, a "snapping" sensation is both felt and heard by the patient [1, 6] . For many years, the pathophysiology of tennis leg was attributed to rupture of the plantaris tendon [1] . Although rupture of the plantaris is possible, injury to the medial head of the gastrocnemius or injury to the gastrocnemius-soleus aponeurosis are far more common causes of tennis leg.
Delgado et al presented the sonographic findings in 141 patients with the clinical diagnosis of tennis leg. These findings were retrospectively reviewed to determine the underlying pathology. Partial rupture of the medial head of the gastrocnemius was noted in 66.7% of patients. Fluid collection, without evidence of muscle rupture, was noted between the aponeuroses of the gastrocnemius and the soleus in 21.3% of patients. Deep vein thrombosis was seen in conjunction with another finding in 5% of patients and as a solitary finding in 9.9% of patients. Actual plantaris tendon rupture occurred in 1.4% of patients and partial rupture of the soleus was seen in 0.7% of patients [1] .
In both plantaris and gastrocnemius rupture, fluid collection between the medial head of the gastrocnemius and the soleus is common [3, 5, 7] . However, with rupture of the plantaris tendon, it is suggested that the retracted muscle belly should be visualized on MRI and may appear as a mass-like structure [3e5].
Up to 10% of patients with the classic clinical presentation of tennis leg may have unsuspected deep vein thrombosis [1] . Thus, during sonography of tennis leg, it is essential to include Doppler to rule out a thrombosis [3] . If MRI is being performed, arterial and venous patency should be analyzed. Failing to identify and treat a deep vein thrombosis could result in a lifethreatening pulmonary embolism. Another consideration with a clinical presentation similar to that of tennis leg is rupture of a popliteal cyst. In such cases, the documentation of fluid extending from the joint in between the medial head of the gastrocnemius and the semimembranosus can be a helpful diagnostic feature [3] .
Patients with plantaris tendon rupture, or the far more common gastrocnemius rupture, are almost always treated conservatively [8] . Surgery is only indicated when associated with compartment syndrome, for which fasciotomy is necessary [3, 8] . Compartment syndrome in association with gastrocnemius rupture is most often a result of direct muscle trauma or heavy exercise [9] .
In conclusion, the classic clinical presentation of tennis leg is only rarely associated with an actual rupture of the plantaris tendon. Far more common causes are rupture of the medial head of the gastrocnemius muscle or injury to the gastrocnemius-soleus aponeurosis, without evidence of muscle rupture, as seen in our patient. Finally, up to 10% of patients presenting with tennis leg may actually have deep vein thrombosis, a potentially life-threatening condition.
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